


Project Motivation

= This project was initiated by the INT Program on
“Interfaces between structure and reactions for rare
Isotopes and nuclear astrophysics,” August 8 -
September 2, 2011.

= Collaborative work with Alex Brown (MSU), Carlos
Bertulani (Texas U. of Comm.), Vitali Denisov
(KINR, Ukraine).

= NNDC is Worldwide code repository:
http://www.nndc.bnl.gov/codes
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Reaction

= Reaction codes page was created
by Alex Brown (MSU)

= |tincludes many codes such as
Fresco, XFRESCO, TWOFNR,
EMPIRE, ECIS, CHUCK, DWUCK,
CCFULL

= http://www.nndc.bnl.gov/codes
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Main  Structure & Decay =~ Reactions  Bibliography Networks & Links  Publications ~ Meetings
Databases Codes Tools
» CSISRS alias » ABAREX Neutron Spherical » Atlas of Neutron » CapGam Thermal Neutron
EXFOR Nuclear Reaction Optical-Statistical-Model Resonances Parameters & Capture y-rays
Experimental Data thermal values

» Checking & Utility Codes » NucRates MACS and

» ENDF Evaluated Nuclear
(reaction) Data File

- IRDF International Reactor
Dosimetry File

» RIPL-3 Reference Input
Parameter Library

» Sigma ENDF Retrieval &
Plotting

» Monitor Reactions IAEA

» EMPIRE Nuclear Reaction
Model Code

» GEANT Simulation Toolkit

» MCNP General Monte Carlo
N-Particle Transport Code:

» PRECO-2006 Two-component
Exciton Model

» PREPRO-2010 Pre-processing

» Atomic Mass Evaluation

» Covariances of Neutron
Reactions

Manuals

» ENDF Manuals and
Tutorial

» Introduction to ENDF
Format

Astrophysical Reaction Rates

» MyENDF Integrated Web
Tool for Evaluators

» Q-value Calculator

» USNDP/CSEWG
GForge Collaboration Server
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= Alex is developing nuclear structure
page content

= UMADAC (a-decay & a-capture)
code from Vitali Denisov allows to
calculate T,,, for 40<=Z<=130 and
can be very helpful in actinide
evaluation process

= www.nndc.bnl.gov/codes/UMADAC
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United Model for Alpha-Decay and Alpha-Capture (UMADAC)

Mucleus (Parent Nucleus) 208y

Q-value, MeV (Energy of alpha-decay transition) [N

27

Transition (Energy of alpha-decay transition is evaluated with

life in seconds evaluated in the UMADAC, T,

or without subtraction of contribution of atomic electrons o
inding energy)
Angular Momentun (Anguler momentum of transition carry out by | o
pha-particle)
B2 (Quadrupole deformation parameter) 0.241
P4 (Hexadecapole deformation parameter) 0.11
Parent Nucleus iy

0.872378418

Tog.

) 17.9¢

fe in seconds evaluated by using emp
hip for full set of nuclei, T,

0.90679E+18

1

Log, (1, 17.95

Half-1ife in seconds evaluated by using empirical
relationship for light or heavy (2>82, A-2>126) sets of

0.401328418
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Future Additions

= Collaboration with Brad Meyer
(Clemson Univ.) on experimental | =
hub: Y T R
http://desktop2petascale.org T

= Upload and deploy codes and
files, no problems with BNL or -
DOE cybersecurity

= Brad will come to ND 2013 to
discuss our cooperation

wum«s C1 5 3bout engagny partiopants m the generation
fimwedys. 1 o codeg soponriio i s

ortial to qlicnlly adance Gscowry

‘ BROOKH&VEN

Brockhaven Science Associates ATIONAL LABORATOR


http://desktop2petascale.org/

Conclusion & Outlook

= NNDC users & nuclear physics community need a
reliable place for code storage and downloads

= Nuclear structure codes will be available soon
= We can include more codes per user request

= Nuclear theory codes could be very helpful in the
data evaluation process

= This project will help to increase NNDC user base
and estimate real data needs

= Future work may involve collaboration with higher
education
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